
Volume 11-System Description 












Table of Contents - Volume II 


CD 

a? 

Q- 


00 

1 - 0 T- 
I I I 

CM CM CM 


O CO M- 

COOCVICVJOOOOOCM^CO^OOOCO 

T-Tt^cNCMcoco^upupinior^T^T^i^T-- 

cocococococococococoocococococoo 


c 

o 

"■ 4 — » 

o 

CD 
C / ) 


CO 

c 

CD 

E 

CD 


O" 

CD 

cc 

E 

CD 

CO 

05 


LLJ^ 
m CD 

1 3 
cd u 
CL => 

8 * 

cd tr 

to . 9 - Q. 

ol g- 

fc E C/D 
cd © *_ 

OQ g 

Is! 

E x <D 

q_<DQ- 

g-i-iu 

LLI 3 CD 

. ^ co 

a> S 

~ "O 0 - 
-fc: o « 

9 §s 

■v c ^ 
C/D LU ^ 
C/D 


<D — 
£© 2 
2 Q 5 cd 
Q-CC c/D 
© 


© 

I E 

B 2 

F w >s 

© t w 

(/) O ■*“’ 

<0 Q_ C 

< £ 05 

+- 5 E 

O 00 ^ 

3 & 2 f 

E 3 = < 

© c/D 2 0 ) 

$s$£ 


to o 

© g 

o CD 

31 

11 

CO 

05 CD 

CC Q 


E 

CO 

'c 

03 

o 

CD 


c* © cd 

rr .2 -2 


DC = = 
a) © LLI 0 )-° - 0 


© © 
cd cd 
C/D C/D 


E 

o 

o 

CD 


E E E 

■g” 

o 1 - CM 
ODD 


E 

© 

CO 

>% 

C/D 

o ® 
O C 

co •;= o 

l E l'i 

1 1 .1 O 
r wqO 
o >* . 

© C/D oS a 5 

111 * 

2 £ go- 

§ 02:2 
o -= Cd O 
_ 2 .2 2 
© E i= 

5 © g • 

CD -C — 

hhlii 


_>N 

-Q 

E 

CD 
>> CO 

S <2 

E 1 
05 

CO © 
CO a5 

< oc 

o © 

^ UJ 

c © 

<S§ 

2 -c 

o on 

2 if 


CM 


CO 


Table of Contents - Volume II 


<D 

a? 

CL 


CD 00 O Tj- 00 

00 00 LO LO N 

V T T V V V 

00 00 00 00 00 00 


o co eg Tf ^ oo 
T^cpopcgcgco^upcoco 

uSiiSuououoinuSiouoLO 


a> 

a 

as 

^ t 
CD 

o 

o 


c 

© 

E 

© 

S 5 © 

E 

2 £ 
B co 
© «_ 
Q x: 
05 
08 — 


= 


o 

CD 

CO 


a) 

k_ ■— 

£J 

O CO 

a. co 

© 

Q . 


© ® 

E £ 

E a. 
o © 
O O 


c 

© 

E 

g. 

'3 

cr 

LU 

■E 

O 

F °- 
© §■ 
E 05 co 

© p t, 

-M k. X? 

W Q_ C 
>s 3 

co to o 
.9 ,® o 

€ ® S 

© o'£ 

O Q_ O 

CL Q LU 


CO 

a 

E 

05 

c 

>s 

Q 


<D 


C 

o 

5 

c 

CD 


03 = -z: £3 a> 

.■tr 0 ^ " 

•e © 

O co 


X 

E O 

© CD 
to O 

CO E 
c a) _ 

•B£ s 

§ 

■fc °>o 

« c ^ 
Q =D 03 

°8 © c 

j. T j<; 
© ■” O 
^ © © 

P © £ 

Q- a *7 

2 ? © -o £ 

3-1 © g 

o ~ o t 
D OX) © 

CO LU O I- 


E 

© 

to 

>» 

CO 


E o 

© o 

H* 

co ■£ 

c © 

.9 E 

© © 

S- S 2 

o © 

%Z 

.9 "o 

= 13 
X .tr 
3 *S 
< < 


to 

E 
o 
o 

CD 

E a, 

s| 

W OJ 
•> 

CO © 

o ^ 

ts 

51 

« >, 
E o 

a3 q l 
-c © 
I- Q 


co 


in 


Table of Contents - Volume II 


CD 

CD 

0 

CL 


CD 

t— 00 C\J 
CD CD CO 


O 

CD 

CD 


CD $ 

8 c 
q5 9? 
'o 

CD CD 

-O "O 

CD CD 

II 


CD 


0 

<D 

E 

_3 

o 

> 


CD 

-C 

6 


o 

CD 

CD 

CM 

<J> 

CD 



0 

— 

X) 

cL 

o 

< 

£ 

■o 

O 

0 

“O 

<3 

0 

o 

0 


Q 

0 

c 

ST 

0 

o 

eg 

’> 

L. 

i— 

0 

0 

6 

8 

c 

E 

o 

CD 

■0 

>> 

0 


CD 

“D 

TD 

c 

C 

0 

CCS 

x: 

c 

o 

o 

c 

*0 

0 

3 

0 

i 

i 

— i 

0 

0 

E 

E 

3 

3 

O 

O 

> 

> 










* 


cn 

CD 

E 

CD 


Ol 

CD 

QC 

E 

CD 

+- • 

< 0 , 

>^l 

C/D 


c 

o 


o 

co 

0 

IQ 


T3 

C 

rt 

© 

7z 

© 

E 

'u 

CD 

Ql 

X 

LU 

CD 


CD 

o 

C/D 

O 

CD 

*k_ 

03 

> 

cd 

v— 

o 

cc 

LL 

£ 

OD . 

»■ ■4—' 

LL lQ 

76 O 
O co 

© LU 

« i 

tr •- 

cd c 

<0 O 

C/3 CO 

CO -S’ 
I - w 

© © 
r: > 


O 

cn 

go 

co 

c 

o 

O 

CO 

CO 

K 

CD 


CD 

"CD 

03 

C/D a) 

CD S 
£ CD 
CD eg 

3 ^ 
CD CD 
CD JZ 


C/D 

O 


CD 

> 

"O ~ 

£ 65 
'5 CC 
§■■0 
CO 

>N 

o 

5 Q. 
£ CD 

o Q 

■D 

O 


w 

CC 

© 

fc— 

03 


C/D 

"O 

c 

03 

CD 


OD 

C 


CC 13 

IS 

I? 

TD CO 
£ JO 

§§ 

O 5 

■c- Cd 


OD [j? 

OD 


CD 

> 

o 

Q. 

CD 

Q 


03 

TD 

C 

CC 

CO 


CO 


^ rz 

co £= 

© 


S E 

E £ 
E £ 

CO 


cd © 


-!= 3 

c C/D 

.2 CD 

<o c 

CO 'P 

^ O 
CL 
CD CL 
£ 3 

g? 

c £ 

CO = 
c 03 

»— -i—; 

O CO 

o co 

CD 


3 
■D O) 
O C 

S 1 
tr co 
o c 
9- o 
o-O 

CO Q) 

§ i 

is 

£= CD 
CO o 

C CD 

< C/D 


CD 

OD 

og 

CO 


.o 

'o 

OD 

Q. 

C/D 


O 

t 

CD 

CL 


-Q .Ssf 


O 

JC 


c 

o 

’co 

CO 


o 

03 

CD 


-o 

CD 

O 

CD 


«•— » Q) 


<0 


C/D OD 

co £ 

CD O 

D J 

II 

© o 
CO CO 
© c 

5 o 

P 

5s 


V) 

c 

CD 

E 

3 

w_ 

co 


CD 

k_ 

03 

CO 

c 

O 

c5 

o 

ts 

CD 

CL 

C/D 

CO 

C/D 

h- 

CD 

JZ 

H 


03 

CD 


CD 

> 


03 


_ E 

O) © 
'(0 W 
CD >n 

Q CO 

<D 

■ 4—^ 
w © 

2 76 
E co 

O T3 
t: © 
© 


© 

o 


Q_ 


c © 

o I— 

co o 

o ^ 

^ |j 

&g 

2 i 


o' S’ 

0- CC 


o 

I 


LU 

o 

CO 

{2 


e 

OD 

GO 

>N 

CO 


TD 

C 

03 


E 

CD 

■4— » 
(0 
> 
C/D 

CD 


D) © 
■— 

W © 

© CO 

Q -o 

© £ 

o © 

p 

O <D 
‘tl SZ 
CD 

o 


CD 


bi2 


£ s 


© ‘3 


© 
£ E 
=5 £ 
© 5 

CL o- 

W © 

CD a: 

CD -SS 

o .2 

CD CD 

o > 


C\J 

o 

I 

LU 

o 

CO 

CO 


CD 

>s 

o 

Ql 

CD 

Q 


03 

o 

o 

CD 

CL 

co 

CO 

CO 

CO 

h- 


o 

o 

I 

< 

I 

CO 

CO 


© 

■© 

76 

co 


CM 




System Requirements 








</) 
-4— ■» 

c 

CD 

E 

<3> 


Ol 

0) 

DC 

E 

3 

CO 

>^l 

CO 


co 

c 

o 

CO 

co 


CD 

io 

6 

0 

-C 

E 

o 

0 

- 4 — • 

0 

0 

CO 

05 

TO 

c 

’> 

0 

c 

0 

oc 

c 

o 

0 

CO 

si 

1“ 

eg 

C E 

■a 2 

If 

■S.I 

O br 

Q. ° 
<d 0 

Q "2 

o 50 
a> 
x> ■“ 

(0 Jrr 

Q_ 0 ) 

c0 £ 
O ixi 
•- >> 
CO <g 

g o 

© §> 
i— o 


0 

-C 

0 

H 

TO 

c 

o 

3 

T3 

C 

o 

O 

05 

c 

o 

of 

0 

0 

CO 

0 

TO 

C 

’>N 

o 

CL 

0 

Q 

o 

0 

-Q 

0 




o t 

.52 cO 

Co4J 

CO £ 
h- £ 

® E 

£ 2 

c >» 

.2 5 

g« 

E 

u 

E w 

C0 >*r 

c o 

Ig 

jp .52 

LU Q 
LL 2 


E 

o 

o 


0 

o 

c 

2 

0 

5 

o 

* 4 — ' 

0 
j*— » 

2 

0 

CO 

0 

TO 

C 

0 

01 
0 
Q 

o 

0 


f ^ € 


Q. 

0 

o 

.52 

CO 

CO 

H 

0 


0 

c 

o 

’0 

0 


O 


£ 0 
CD LLi 

€5 

<r> £ 

Q co 

E p 

«+— * 

< 


tr M 


0 

oT 

Q 


c 

o 

’s 

3 

Q 

c 

o 

'0 

0 


CO 

h— 

CO 

0 

c 

E 

o 

0 


$ 

0 

JO 

0 

OL 

E 

o 

O 

0 

-Q 


"O 

0 

C 

TO 

0 

0 

Q 

0 


o 

LL 


0 

5 

o 


CO 

CO 

h- 

0 



System Requirements 



Launch . ^ Landing 





System Requirements 

Payload Bay Integration 
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Operations and Control 
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TSS-to-Orbiter Equipment Carriers 

TSS-to-Orbiter Interfaces 

The TSS-1 Satellite, Scientific Instruments, and Supporting Hardware for the STS-46 Mission are 
Integrated into the STS Orbiter Cargo Bay Using (2) Equipment Support Carriers. This Mission is 






TSS-to-Orbiter Equipment Carriers 

TSS-to-Orbiter Interfaces 





TSS-to-Orbiter Equipment Carriers 

Tethered Satellite System 

The Tethered Satellite System for STS-46 Mission is Mounted on 2 Major Equipment Carriers: (1) 
The Enhanced Multiplexer-Demultiplexer Pallet (EMP); and, (2) A Spacelab Multi-Purpose 
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TSS-to-Orbiter Equipment Carriers 




TSS-to-Orbiter Equipment Carriers 

Enhanced Multiplexer-Demultiplexer Pallet 

The Enhanced Multiplexer-Demultiplexer Pallet (EMP) is a Modified Version of the European 
Space Agency (ESA) Spacelab Pallet. It Consists of the U-Shaped Aluminum Structure Configured 
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TSS-to-Orbiter Equipment Carriers 

Enhanced Multiplexer-Demultiplexer Pallet 














TSS-to-Orbiter Equipment Carriers 

EMP Active Thermal Control Subsystem 

The EMP Active Thermal Control Subsystem (ATCS) Consists of a Single Liquid Phase Freon 1 14 
Coolant Loop that Circulates Between the EMP Subsystems, Payloads, and the Orbiter Cargo Bay 
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TSS-to-Orbiter Equipment Carriers 

EMP Active Thermal Control Subsystem 
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TSS-to-Orbiter Equipment Carriers 

EMP Command & Data Management Subsystem 




TSS-to-Orbiter Equipment Carriers 

MPESS Carrier Configuration 

The Multi-Purpose Experiment Support Structure (MPESS) is a General Purpose Carrier Designed 
to Provide a Mounting for Smaller Payloads to Be Integrated into the Orbiter Cargo Bay. It Consists 
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TSS-to-Orbiter Equipment Carriers 

MPESS Carrier Configuration 






The TSS Deployer is Designed to Perform the Basic Functions of Satellite Deployment, 
Maintaining the Satellite On-Station, and Satellite Retrieval. 
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Reel Assembly 

Slip Ring Assembly 
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Satellite Support Assembly 

Satellite Restraint Latches 
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Satellite Support Assembly 

Satellite Restraint Latch Pads & Shear Wedges 



SHEAR WEDGE, 
SATELLITELATCH 
POSITIONS 4,5,6 
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Satellite Support Assembly 

Satellite Deployment Boom 

Pantograph Mast Ti P Cannister 

(Inside Cannister) 



Detail A Detail B Detail C 

Strong Batten Flex Batten Rigid Batten 

Corner Corner Corner 
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Tether Control Mechanisms 

Upper Tether Control Mechanism 

The Upper Tether Control Mechanism (UTCM) Consists of 3 Elements, the Vernier Drive, the 
Outboard Tensiometer, the Upper Tether Cutter, and Various Tether Guides and Pulleys. 
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Tether Control Mechanisms 

Outboard Tensiometer 
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Load Cell 
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Tether Control Mechanisms 

Concentric Ring Damper 
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Thermal Control System 

TSS-1 Thermal Control System Components 
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Thermal Control System 

TSS Thermal Analysis Conditions 
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Thermal Control System 

Tip Canister Thermal Design 



Vernier motor 
10-W heater 





Thermal Control System 

Deployer Multilayer Insulation Locations 
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Thermal Control System 

Deployer Multilayer Insulation Locations 
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Thermal Control System 

Deployer MLI Layup 



Thermal Control System 

Deployer Thermal Enclosure Configuration 
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Thermal Control System 

Deployer Thermal Enclosure Configuration 
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Thermal Control System 

Deployer Heater Descriptions 
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Thermal Control System 

Deployer Hot-Nest Heater Configuration 
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Thermal Control System 

Tether Heating Considerations 

The TSS-1 Tether is Electrically Conductive and of Composite Design as shown. During the TSS-1 
Mission Electrical Current Flows Through the Tether. The Stowed Tether (Tether on the Reel) is 
the Limiting Factor for Current Flow Due to Resistive Heating Effects 
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Thermal Control System 

Tether Heating Considerations 



NOMEX BRAIDED JACKET 
BNX/8 X 1200 DENIER 
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Thermal Control System 







Thermal Control System 

Deployer MPESS Freon™ Loop Configuration 
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Thermal Control System 

Deployer MPESS Freon™ Loop Configuration 
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Electrical Power Distribution System 

Overview 

Deployer Power is Provided by the +28 Vdc Orbiter Power Bus. The Enhanced MDM Pallet (EMP) 
Power Control Box (PCB) Provides Switching Capability for Various Deployer Loads. 
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Electrical Power Distribution System 

EPDS Block Diagram 
























Electrical Power Distribution System 

Interconnecting Cable Harness 

The Deployer Cable Harness Routes DC Power, and Discrete and Analog Signals Between Deployer 
Components and from Interface Connectors on the EMP to the Deployer Components. 
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Electrical Power Distribution System 

Interconnecting Cable Harness 
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Motor Power Conditioner 

Hardware Description 
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Motor Control Assembly 

Lower Slice 
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Motor Control Assembly 

Reel Motor Control S ystem 

I MCA 
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Motor Control Assembly 

Basic Operation (Motor Current Flow) 
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Motor Control Assembly 

Boom System 
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Motor Control Assembly 

Docking Ring System 
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Motor Control Assembly 

Umbilical Retraction System 
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Motor Control Assembly 

Launch Lock Disengage System 
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Motor Control Assembly 

Satellite Restraint Latch System 
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Pyrotechnic System 

Pyrotechnic Initiator Controller Assemblies 
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Verify All Commands and Monitors are Operational and Meet Specifications and That 
All Scale Factors are Correct. Assure Safety Inhibits are Operational. 



Deployer Test Program 

System Functional Test Matrix 
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Deployer Test Program 

System Tests - Overview/Purpose 
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Deployer Test Program 

2.0 Brake Ops Nominal Test Results 


Env. 

Circuit 2 

0.096 

0.38 

164 

0.097 

0.38 

183 

Post 
Circuit 1 

0.098 

0.39 

164 

0.098 

0.38 

183 

Env. 
Circuit 2 

0.097 

0.39 

164 

0.098 

0.38 

184 

Pre 
Circuit 1 

0.096 

0.39 

164 

0.099 

0.39 

184 

Limits 

0.09-0.105 
0.37 - 0.43 
220 max 

0.09-0.105 
0.37 - 0.43 
220 max 

Test 

Deploy Direction 
Low Rate (m/s) 
High Rate (m/s) 
Length (m) 

Retrieve Direction 
Low Rate (m/s) 
High Rate (m/s) 
Length (m) 
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Deployer Test Program 

3.0 Detail Ops Nominal Test Results 
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Deployer Test Program 

4.0 Design Reference Mission Test Results 


Total 

24 

2 

3 

314,000 m 

85.8% 

101.3% 

Test 

Fly-away & Docks 
Full Missions 
Contingency Missions 

Total Tether Moved 

Fly-away Friction Margin 
Pre Environmental 
Post Environmental 
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Deployer Test Program 

5.0 Pyro Ops Test Configuration 
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Deployer Test Program 

6.0 Umbilical Ops Test Results 
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Deployer Test Program 

7.0 Boom Ops Nominal Test Results 



3-171 









E 

03 


0)1 

o 


05 o 
*rr 


(/) 

CD 


£ 

© 

IO 


05 

o 

c 

© 


CD 


CO 

ICQ 


CO 

E 


0 ) 

Q 


CD 

IH 


to 


3 

O 


CO 

CM 


£ 

CO 

c 

o 


o 

O 


cij 

> 


© 

E 


CD 


"D 

© 

O 

CD 

la 

3 

C/5 


cS 


GL 

E 

CD 

H 


© 




CD 

X) 

E 

cd 


— ^ 

rrt > 


.2 o 

CL^ 

s ■ 


(0 

c 

3 

05 


O 

o 

O 

a> 


CD 

J3 


<0 


CO 

CD 


cd 

c 

o 


o 

c 


“O 

c 

cd 


o 

X 


D) 

C 

$ 

o 


o 

LL 


CD 

XI 


"D 

CD 

■o 


O 

C 


£ 


c 

o 


Cd 


CO 

© 

H 


O) 

c 


Is 


cd 


© 

a c 


© 

4—* 

O 


O oCC 


fc wO -3 


o 

o 


CO 

III 


CO 

E 


CD 


E 

_ 

SJeH 

<d CC CO 

O g >1 

S 

J3<§ 


is 

co o 


o 

LL Q 


C C 

o o 
co 'co 


O) 


c c 
© © 


© 

c 

LU 


© 


5 $ 2 
33 £ 


© 


© 

© 


o 

o 

o 

Tj- 

+ 


O 

o 

O 

i 


o 

CO 

o> 


© 

© 

CD 


© 

© 

CD 


© 

>% 

O . 

Q_ © 

® E 

Q © 


© 


6 -ft 

*S 8 

i « 


DC co 


CD ^ 

= £ 


2 a> 


CD m- 
Q. O 

E 0 

“li 


© = 
-2 § 

£: © 
CO r- 


"o -5 
© $ 


C "D 
© © 

CL q 


© -C 
-C o 
h- < 


T3 

© 

"D 

> 

O 


"O 

C 

© 


O) 

'co 

© 

Q 


a. 

o 

o 


c 

© 


O 

"O 

c 

© 


cd 


© 

Q. 

o 


■c 

/> /IN 


© 

© © 
© "O 

o 


© _ 

o cd 
a-S 
© _ 
Q © 


B © 


© •“ 

> © 

to £ 
© -2 

I— Q- 
© 
© o 
o J -j 

© Jr 

<s® 

— ; CO 

co "o 

E% 

So 

•S 

x: © 

f— a 


3-172 


Deployer Test Program 

Thermal Balance Timeline 


Duration 

1 2 hrs (Approx) 

48 hrs 

8 hrs 

1 hr 1 

6 hrs 

6 hrs 

8 hrs 

4 hrs (Approx) 

1 .5 hrs 

8 hrs 

8 hrs (Approx) 

1 1 2 hrs (Approx) 

48 hrs (Approx) 

1 2 hrs (Approx) 

4 hrs 

8 hrs (Approx) 

4 hrs 1 

Test Title 

Launch Initialization & System Checkout 

T ransient Cool Down to On-Orbit Quiescent 

Hot Nest Operation 

Solar Inertial Transient 

Recovery From Solar Inertial 1 

Hot Nest Off Transient 

Transition to Max Cold 

Load Bank Test 

Deep Space Viewing 

Deep Space Recovery 

Cold Functionals 

Transient to -30°C Chamber Wall 

MLI Steady State Effectiveness Test 

Transition to Max Hot 

Load Bank Test Max Hot 

Hot Functionals 

Brake Motor Hot Operation 

6 
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Deployer Test Program 



Electrical Ground Support Equipment 

EGSE “ 

The EGSE Consists of 3 Racks and a Micro-Computer that Provide Test Simulation of the Deployer 
Interfaces and Satellite Dynamics. 
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Orbital Dynamics 

Deployer Control Characteristics/Description 
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Orbital Dynamics 

Nominal Mission Profile Basis 
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Controller Gain & Phase Margins from Random-Parameter Analysis 
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Electrical Power & Distribution System 

Overview 

The Electrical Power and Distribution System (EPOS) Supplies Power to the Entire Complement of 
Satellite Components. Before U1 Umbilical Separation, Satellite Power is Provided by the Orbiter 
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Power Control & Distribution System 

Power Control & Distribution Assembly 
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Power Control & Distribution System 

Power Control & Distribution Assembly 




















Power Control & Distribution System 

Power Verification Light Assemblies 

The Satellite Separation Switch System Includes 2 Power Verification Light Assemblies (PVLAs) to 
Provide Verification of Separation Switch Status and Main Bus Power Status. The PVLAs Are Mounted 
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Power Control & Distribution System 

Power Verification Light Assemblies 
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On Board Data Handling System 

Central Terminal Unit 



Unit Payloads 
(RTUP) 





On Board Data Handling System 

Decoder & Remote Terminal Units 
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On Board Data Handling System 

Decoder & Remote Terminal Units 
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On Board Data Handling System 

OBDH Command/Telemetry Processing 

There Are 3 Command Formats, Mode 1 , Mode 3 , and Mode 5 . 
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On Board Data Handling System 

OBDH Command/Telemetry Processing 


o 

LU 

Q 



CO 

CO 

ID 












o 

O 

06 

0)1 

c 

o 

03 

h- 

& 

0 

E 

0 ) 

o 


c 

o 

4 — » 

o 

3 

T3 

O 


CO 

CO 

K 

0 

£ 

c 

0 

0 


0 

.O 

CO 

c 

o 

0 

o 

h 

11 

LL Q 


oc 


co 
CL 
_Q 

m co 
co 


0 


0 

"O 
c 
0 

c 

Q_ 

=3 

co 9- 

(O i 

O c\j 

o 3 0 

t= g 5 


co 

CD 

-g 

> 

2 

CL 

E 

(D 


O K 

c <5 
co ■= 

fo 

■§5 

^ c 

a> B 

§ 3 
CD CO 
l- C/} 


0 5 

CD 

T- _J — 

*a li E 

I* 8 

.2 5 CD 

w ^ r 

_, X5 03 
5 CO 

C w <3 

CD LU "O 

£ 0.8 

< _w 

1 

co a) —> 

°P§m 

^ 2 CD 

55“ 

:n 

o O 

2 0 

If 

X 

111 


"O 

0 

JZ 

0 


*D 

E ® 


_Q 

0 

- 4 — « 

>* CO 


° O il] 


o 

CO 


CD 


c o 


o ±i r 


9- CD 

Q t- 
>(0 o 
o ■- c 

®" o <§ 

□ o'-' 

CQ -* 

0 ) .£ 


° ^ CD 
QL 2 £ 

c V — 

o 03 

T3 00 T5 

2 E £ 

5 03 8 

o .-^8 
Q- -e § 
co o o 

OE5 

03 O — 1 
I — >i= "D 
h- >sS 
CD 5 ^ 
5 5 CO 
I- < Z> 


T3 

2 

u_ 

E 

o 

jc 

4—i » 

o 

4 — * 

Z 

0 

C 

C 

0 

c 

< 

"O 
c 
0 " 
CD 

CO 

0 

JZ 

■ 4 — » 

O) 

*c 

CD 

o 

4 — » 

T 3 

0 

0 

4 —# 

o 

DC 

0 

D) 

C 


O) 

c 

j*: 

o 

o 

Q 

0 


■a 

c 

0 

-a 

0 

>■. 

O 

a. 

0 

Q 


O 

co 

% 

*co 

c 

o 

O 

E 

0 

to 

CO 

o 

o« 

K 

h- 

0 


0 

C 

c 

^ 0 

0 C 

- e ^ < 

§J E © "o 

'0 c ® 0 
8 tfa-co 
DC H Cl CO 


5-34 




Telemetry Tracking & Control 



Telemetry Tracking & Control 

Receiver & Transmitter (Transponder) 
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Telemetry Tracking & Control 

Receiver & Transmitter (Transponder) 




















Telemetry Tracking & Control 

Diplexer 
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Telemetry Tracking & Control 

Diplexer 



Phas* Modulator 
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Telemetry Tracking & Control 

S-Band Antenna 



S-Band Antenna Boom 
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Auxiliary Propulsion System 

Introduction 



APS Schematic 
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Auxiliary Propulsion System 
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Auxiliary Propulsion System 

Pressure Regulator, In-Line Filter, & Heaters 



Pressure Regulator 


Auxiliary Propulsion System 

Isolation, Fill/Vent & Relief Valves 
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Attitude Measurement & Control System 

Introduction 

The Attitude Measurement and Control System (AMCS) is Responsible for Performing Three-Axis 
Satellite Attitude Determination and Maintaining Yaw Attitude and Rate Control. 
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Introduction 



Attitude Measurement & Control System 

Data & Command Interfaces 

Each Gyro Provides 1 16 bit Serial Word to the RTUS at a Frequency of 8 Hz, or 2 Words Per Gyro Per 
Satellite Minor Frame Every 4 Minor Frames. This Data is Called Gyro Incremental Angle A and Gyro 
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Attitude Measurement & Control System 

Gyroscopes 

The AMCS Uses 4 Single-Axis Rate Integrating Gyroscopes (RIGs) to Sense the Angular Variations 
Around the Satellite's 3 Principal Body Axes. 
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Gyroscope Characteristics 



After undervoltage 

recovery | BO: dc/dc conv stat * OFF then ON after 2 gyro acquisitions 

Bi: Heater stat * OFF then ON after 2 gyro acquisitions 
B2: Wheel stat * Anything then running after 2 acquisitions 
B3 : Mode * Anything then running after 2 acquisitions 












Attitude Measurement & Control System 

Earth Sensors 

The Earth Sensor (ES) Assembly is Designed to Provide Relatively Accurate Pitch and Roll Body- 
Referenced Attitude Data during the Orbit, Unless the Field-of-View (FOV) is Momentarily Blocked. 
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Earth-to-Space Crossing Has Occurred, or If the Bolometer Motor Speed is > 106% of Expected, or If the 
ESE Power Supply Voltage is Low. If the ESE Status Bit is FAULT, Software Processing of ES Data is 
Inhibited. 
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Attitude Measurement & Control System 

Sun Sensors 

The Sun Sensors Are Used to Measure Satellite Attitude with Respect to the Sun. The Telemetry is Not 
Used by the OBDH for Attitude Computation, But is Included in the Satellite Downlink for Use in Ground 
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ms. The JPE Uses a 5-amp Solid State Current Limiter to Restrict the Current Drawn from the Satellite 
Main Bus during the NSI Firing. The Fire Pulse Duration is Approximately 25 ms. 
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Prevent Accidental Boom Deploy. The 3 Inhibits Must Be Commanded Closed Before Issuing the Deploy 
Memory Load. To Deploy the DRBs, the Safety Inhibits are Commanded Closed, then a Memory Load 
Command is Sent. This Command Specifies the Deployed Length and Operational Mode. 
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Shuttle Electrodynamic Tether System (SETS) 

Mechanical Integration 

The Shuttle Electrodynamic Tether System (SETS) Instrument is Integrated Onto the SETS 
Mounting Platform Before Delivery to the KSC Launch Site. The SETS Structural Interface to the 
MPESS is Via an MPE Adapter Plate. Two Right Handed Cold Plates Are Integrally Mounted to 
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SETS 

Command & Data Management Interfaces 

Illustrated Below are the Command and Data Management Interfaces for the SETS Experiment. 
The EMP SFMDM Supplies 20 DOL Command Inputs for Power Switching Relays in the SPIB for 
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Command & Data Management Interfaces 






Shuttle Potential and Return Electron Experiment (SPRE E) 

Mechanical Interfaces 

The SPREE Instalments are Mounted on the SPREE Mounting Bracket Which Is Attached to the 
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Shuttle Potential and Return Electron Experiment (SPRE E) 

SPREE Equipment 
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Electrical Interfaces 



DUALWIOE SDK) (9.728 KBPC) 
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Deployer Core Equipment (DCORE) 

Equipment Description 

The Deployer Core Equipment (DCORE) Consists of 7 Components: 

The Deployer Master Switch (DMS) Electrically Connects and Disconnects the Conductive 
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Satellite Core Experiment (SCORE) 

Description 

The SCORE Experiment Has 2 Components, the Satellite Ammeter (SA) and the Satellite Linear 
Accelerator. The Objectives of the SCORE Instrumentation Are to Provide Data on Dynamic 
Disturbances, to Help Assess TSS Current Collection, and to Support Other Data Interpretation. 
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Research on Electrodynamics Tether Effects (RETE) 

Description 

The RETE Experiment consists of 2 Packages, the AC Package and the Plasma DC Package, 1 Mounted 
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Research on Plasma Electrodynamics (ROPE) 

Description 

The ROPE Experiment is Designed to Help Gain an Understanding of TSS Electrodynamic 
Interactions with the Magnetoplasma of the Earth’s Ionosphere. 
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Tether Magnetic Field Experiment (TEMAG) 

Description 

The TEMAG Sensors Provide Sensitive Measurements of Magnetic Field Variations as the TSS Orbits 
the Earth. The TEMAG Experiment Uses 2 Fluxgate Magnetometers (FGMs) Mounted on the EDY 
Boom. The Outermost FGM is Referred to As the Outer-Gradient Magnetometer, and the Innermost Is 
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